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Sevoflurane or halothane for induction in
acute airway emergencies in children?

INTRODUCTION

As children have much narrower air-
ways than adults a small amount of
swelling (from infection, inflammation
or tumour) can lead to significant and
rapidly progressive airway obstruction.
Induction of anaesthesia and endotra-
cheal intubation is sometimes required
to secure the airway in an emergency.

THE IDEAL ANAESTHETIC
APPROACH

A child in distress from acute upper air-
way obstruction should be moved to the-
atre and undergo a gradual induction
with an inhalational agent in 100% oxy-
gen. Full monitoring should be applied
as and when possible and intravenous
cannulation performed when the child is
deeply anaesthetized to avoid potential
laryngospasm. A gradual inhalational
induction has the advantages of main-
taining spontaneous respiration through-
out and allows the gentle application of
continuous positive airway pressure via
a facemask, hence avoiding the potential
loss of an already compromised airway.
Once deeply anaesthetized the larynx
can be visualized and endotracheal intu-
bation performed with the child breath-
ing spontaneously.

HALOTHANE OR SEVOFLURANE?
Halothane has been in clinical use
since 1956. It has a blood—gas partition
coefficient of 2.4 and a minimum alve-
olar concentration (MAC) of 0.75%.
Sevoflurane was licensed for use in the
USA in 1997. It’s blood—gas partition
coefficient is 0.66 and MAC is 2.5%.
Both halothane and sevoflurane are
non-pungent and allow for a smooth
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induction with little risk of laryn-
gospasm (Sarner et al, 1995).
Sevoflurane at 1 MAC causes a greater
depression in minute ventilation and
respiratory frequency than 1 MAC
halothane (Brown et al, 1998). More
worryingly induction with 8% sevoflu-
rane caused apnoea in 16% of adult
patients (Thwaites et al, 1997). Apnoea
is a potential disaster when anaes-
thetizing children with a difficult air-
way as it may lead to a ‘can’t intubate
can’t ventilate’ scenario. However, a
careful inhalational technique with
small (1-2%) incremental increases in
sevoflurane should avoid apnoea.

In infants halothane causes a greater
decrease in heart rate, myocardial con-
tractility and cardiac output than
sevoflurane (Wodey et al, 1997). It also
causes myocardial irritability espe-
cially in the presence of adrenaline and
hypercarbia. Ventricular arrhythmias
may thus be a significant problem if
halothane is used to anaesthetize a ter-
rified child who is hypercarbic because
they are struggling to breath.

As sevoflurane has a significantly
lower blood—gas partition coefficient
than halothane it should give a more
rapid induction of anaesthesia.
However, Sarner et al (1995) reported
excitement in 35% of children induced
with sevoflurane and oxygen alone,
which prolonged the time required to
reach safe intubating conditions so that
there was no difference with halothane.
They stated that they ‘found the omis-
sion of nitrous oxide during induction
with sevoflurane to be unsatisfactory’.
There are also concerns that a child
anaesthetized with sevoflurane may
‘lighten’ too quickly during prolonged
attempts at laryngoscopy and halothane
would be safer because of its more pro-

longed action. A deeper depth of anaes-
thesia is also obtainable with halothane
as its vaporiser allows up to 6.6 MAC to
be given while the sevoflurane vaporiser
delivers a maximum of 3.2 MAC.

The hepatotoxic properties of
halothane are well known, whereas tri-
fluoroacetic acid is not produced during
the metabolism of sevoflurane.

Importantly many trainees would not
have used halothane in the elective set-
ting, so would have no experience with
or ‘feel’ for the agent. It would be
unwise to use an unfamiliar drug for the
first time to anaesthetize a child with a
‘difficult airway’ in an emergency.

CONCLUSIONS

Halothane provides less haemodynamic
stability than sevoflurane but is less
likely to cause excitation and apnoea. It
also allows a greater depth of anaesthe-
sia to be reached and gives more time
available for laryngoscopy. However, a
major drawback of halothane is the
increasingly widespread lack of clinical
experience with its use. It may be best
to stick to what you know. il

Brown K, Aun C, Stocks J et al (1998) A compari-
son of the respiratory effects of sevoflurane and
halothane in infants and young children.
Anesthesiology 89: 86-92

Sarner JB, Levine M, Davis PJ et al (1995)
Clinical characteristics of sevoflurane in chil-
dren. A comparison with halothane.
Anesthesiology 82(1): 38-46

Thwaites A, Edmends S, Smith I (1997) Inhalation
induction with sevoflurane: a double-blind com-
parison with propofol. Br J Anaesth 78: 35661

Wodey E, Pladys P, Copin C et al (1997)
Comparative hemodynamic depression of
sevoflurane versus halothane in infants. An
echocardiographic study. Anesthesiology 87:
795-800

Anaesthetic and critical care dilemmas are
coordinated by Dr Robert Self and Dr Pete
Bishop, Research Fellows at the Centre for
Anaesthesia, UCL, London

Ideas for future dilemmas can be sent to Rebecca

Linssen hmed@markallengroup.com

628

Hospital Medicine, October 2003, Vol 64, No 10



